DNA-based approaches to the treatment of allergies.
Although excellent pharmacological treatments for allergies exist, they do not change the underlying pathogenesis of allergic diseases and do not cure the disease. Only allergen-specific immunotherapy, the injection of small but increasing amounts of allergen, has been shown to change a pre-existing allergic Th2 immune response to a non-allergic Th1 response. However, since injection of allergen is associated with the risk of allergic and sometimes even life-threatening anaphylactic reactions, immunotherapy is no longer used as extensively as in the past. In the search for a novel immunotherapy having a low risk-to-benefit ratio, immunostimulatory CpG motif DNA sequences have recently been shown to provide an excellent tool for designing safer and more efficient forms of allergen immunotherapy. These DNA-based immunotherapeutics include allergen gene vaccines, immunization with allergen-DNA conjugates and immunomodulation with immunostimulatory oligodeoxynucleotides. All three DNA-based immunotherapeutics have been shown to be very effective in animal models of allergic diseases and, at present, allergen-DNA conjugates are being tested for their safety and efficacy in allergic patients. This review describes the preclinical findings and the data of the first clinical trials in allergic patients of DNA-based immunotherapeutics for allergic disorders.